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Abstract The purpose of this paper is to clarify effects of mix proportion and construction factors on strength development 
of rammed earth wall using traditional technique. As a result, the following conclusions are obtained: 1) 
Maximum compressive strength was measured when the ratio of Kanto loam to fine aggregate to slaked lime was 
1:0.5:0.15. 2) Maximum compressive strength was measured at Rammer fall height of 30 cm and number of 
compaction times 25. 3) It takes 8 hours to complete this work by 33 persons. 4) Horizontal muntin of form was 
subjected to a uniformly distributed load of 1.39(kN/m). 5) Plywood of form was subjected to uniformly 
distributed load of 0.15(kN/m)． 




































































Number of  
compaction times 
15，25，50 
Rammer fall height  cm 30，45 
Layer number 3 









Table.2 Materials  
Materials  Type  Character/ Property/Component  
Soil  Kanto loam Table.3 
Water  Tap water ― 





Table.3 Physical property of Kanto loam  
Test item Test method Test results 
Water content of 
soils 
JIS A 1203 Natural water content  % 30.7 
Bulk density of 
soils 
JIS A 1225 
Wet density    g/cm3 1.732 
Dry density    g/cm3 1.256 
Critical void ratio  g/cm3 1.1 
Degree of saturation  g/cm3 89.4 
Density of soil 
particles 




JIS A 1204 
Stone         % 0 
Gravel        % 3.3 
Sand         % 22.3 
Silt          % 19.6 
Clay         % 54.8 
Liquid limit and 
plastic limit of 
soils 
JIS A 1205 
Liquid limit       % 72.4 
Plastic limit       % 23.0 
Plasticity index    % 49.4 
Soil compaction 
using a rammer 
JIS A 1210 
Maximum dry density  g/cm3 1.547 



















ンクリートの圧縮強度試験方法(JIS A 1108:2005)  







































示す．ここでは，締固め回数を 25 回および 4.5kg
ランマーとして検討した． 
乾燥密度は，細骨材量に比例して大きくなった．


















































































Fig.2 Relationship between water content and dry density 



























Fig.3 Relationship between water content and dry density 




















Water content  %
4.5-kg rammer
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Table.4 Factors and levels of experiment  




to Fine aggregate 
,Mass ratio 
1:0，1:0.25，1:0.5，1:1 
Kanto loam to  
Slaked lime ,Mass ratio 
1:0，1:0.05，1:0.15，1:0.25 
MgCl2 solution of 
concentration  % 
0，5，15，25    
Confection 
Factor 
Compaction number of times  
Time 
15，25，50 
Rammer fall height  cm 15，30，45 
Layer number 3，5，8 
Age of stripping  day 0，3，7，14 
Age of compressive strength  day 0，3，7，14，28 
 







Mass ratio to sum of the 
Kanto loam, Fine aggregate 
and Slaked lime 
MgCl2 solution or water
























































Table.6 Materials  
Material Type Property/Component 
Soil Kanto loam Table.3 
Fine aggregate Crushed sand 
Air-dry density：
2.61g/cm3         






































調整は，2 つの工程で構成している．第 1 次段階
では，荒木田土を 75±10℃で 12 時間乾燥した後
不純物を除去するとともにスコップおよびコンク
リートミキサを用いて土塊を破砕することにより
粒度調整した．第 2 次段階では，荒木田土を 110





Fig.5 Fabrication process of specimen 
Completion of Hantiku specimen ,φ100mm×200mm 
 
Drying and mechanical stabilization of Kanto loam ,Primary drying 





Mechanical stabilization of Kanto loam 
 
 
・Removal of impurities 
 ・Crushing the soil mass by scoop 
・Crushing by concrete mixer 
Drying and mechanical stabilization of Kanto loam and Fine aggregate 
Secondary drying 
 Drying of Kanto loam and Fine aggregate 
110±5℃，18～24 hours 
110±5℃ 
Mechanical stabilization of Kanto loam 
 
 
・Removal of residual by 19mm sieve 




Mixing of Kanto loam, Fine aggregate and Slaked lime 
 
 
MgCl2 solution added until the optimum moisture content 
Compaction 
Kanto loam compaction using a rammer 
 
・ Compaction using a rammer 4.5kg 
specified in JIS A 1210 

























試験項目は，JIS A 1108:2005 に準じた圧縮強度
試験と乾燥収縮に伴う供試体の変形および質量変
化とした．供試体の変形は，所定の材齢において




















































































Fine aggregate of mass ratio




































Slaked lime of mass ratio









































































Fine aggregate of mass ratio
0.15Additive amount of slaked lime





















































0.15Additive amount of slaked lime
Fig.7 Relationship between ratio of materials and various rate of change  










































Fine aggregate of mass ratio
0.15Additive amount of slaked lime





























Fine aggregate of mass ratio
0.15Additive amount of slaked lime
  
























































































































Fig.8 Relationship between 
compaction number of times  







































Kanto loam to Fine aggregate
Additive amount of slaked lime
MgCl₂ solution




































Kanto loam to Fine aggregate






















Kanto loam to Fine aggregate
Additive amount of slaked lime
MgCl₂ solution






















4.5kg，ランマーの落下高さ 30cm および締固め回 
数を 0.34 回/cm2(版築供試体における 25 回相当)
とした．総層数は，締固め後に 1 層 4cm となるよ
うに 64.5 層とした．また，型枠の脱型材齢は，最
上層の締固めが完了後 7 日とした． 
(5)使用材料 
使用材料は，前章までの材料と同一の荒木田土，
細骨材，消石灰および MgCl2 水溶液である． 
5.2結果および考察 




訳は，土の締固め 2 名と使用材料の混合 1 名の計









































  45384w    (1)式 
ここで， I :断面二次モーメント(mm4) 
 :たわみ(mm) 
 :スパン(mm) 
Table.7 Results of full scale rammed earth wall 
Item Result 
Type of wall Stud wall framing finished on both sides 
Volume cm3 0.652 
Number of workers to complete 33 
Number of compaction times 885 
Layer number 72 




Phot.1 Appearance full scale rammed earth wall  
































Screw boltRammed Earth wall
  
















の落下高さ 30cm，締固め回数 25 回および脱型材































































施工前の層厚 一層の厚さは最大で 100mm 
施工後の層厚 ほとんど下がらない 
労働力 人工数 5～6 名／m3 
その他 
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